conservation surgery, [1] [2] [3] concurrent with an increase in rates of nipple-sparing mastectomy procedures. [4] [5] [6] [7] [8] [9] [10] Preservation of the nipple-areola complex with nipple-sparing mastectomy offers the potential for improved aesthetic outcomes and health-related quality of life in women who opt for postmastectomy breast reconstruction. In fact, over the past several years, multiple studies have demonstrated that nipple-sparing mastectomy with immediate prosthetic (two-stage tissue expander/implant or direct-toimplant) breast reconstruction improves women's psychosocial and sexual well-being and their satisfaction with appearance and body image. [11] [12] [13] Although initial clinical and patient-reported outcomes have been encouraging, optimizing outcomes in nipple-sparing mastectomy with breast reconstruction remains a challenge. Complications following nipple-sparing mastectomy, including nipple loss, have significant adverse effects on patients and are primarily attributable to poor skin and nipple perfusion. Before mastectomy, perfusion to the breast is derived primarily from the internal thoracic artery with contributions from the lateral thoracic, thoracoacromial, and anterior intercostal vessels, [14] [15] [16] [17] [18] although extension to the nipple and subareolar dermal plexus is less well defined. 18, 19 Nipple-sparing mastectomy creates random pattern flaps whose perfusion pattern is not well characterized. Still, analysis of premastectomy and postmastectomy angiographic images suggests that preoperative perfusion patterns may impact post-nipple-sparing mastectomy nipple perfusion, 20 and perfusion of the nipple-areola complex may be improved by preservation of the internal thoracic artery. 21 The lateral radial and inframammary fold incisions are most commonly used for nipple-sparing mastectomy, with lower rates of necrosis compared with other surgical incisions. [22] [23] [24] [25] [26] [27] An inframammary fold incision has the potential to spare blood supply from the internal thoracic artery, but may disrupt the hypervascular zone anterior to the inferior border of the pectoralis major. 14 In a retrospective analysis of 285 women treated with nipple-sparing mastectomy, the inframammary fold incision was associated with fewer complications. 28 To date, few studies have evaluated the impact of incision type on complications and outcomes in prosthetic breast reconstruction after nipplesparing mastectomy using validated and objective measures. Furthermore, there are minimal data on how incision type affects patient-reported outcomes in this population. To improve the ability of clinicians to provide patient-centered care and optimize postoperative outcomes and patient health-related quality of life, we sought to compare both clinical and patient-reported outcomes for patients undergoing nipple-sparing mastectomy with prosthetic breast reconstruction. We hypothesize that the inframammary fold incisional approach, although a more technically challenging procedure, 29 will offer the most favorable combination of breast perfusion and aesthetic outcomes, thus minimizing complications and maximizing patient satisfaction.
PATIENTS AND METHODS

Study Population and Design
This study is a prospective clinical trial of women undergoing nipple-sparing mastectomy with prosthetic (tissue expander or implant-based) breast reconstruction at a National Cancer Institute-designated comprehensive cancer center from April of 2013 to April of 2016. This trial was approved by the Institutional Review Board (201302004) and registered with Clinical Trials.gov (NCT01969448). Women were eligible for inclusion if they were scheduled to undergo inframammary fold incision for breast cancer or cancer prevention, had a Karnofsky Performance Scale score of greater than 80, and were older than 18 years. 30 Study design and exclusion criteria are summarized in Figure 1 . Initially, this study had a randomized controlled trial design with assignment to an inframammary fold or a lateral radial incision; however, during trial enrollment, patients frequently withdrew from randomization because of strong patient or surgical oncologist preference and/or preexisting scars precluding randomization. [See Figure, Supplemental Digital Content 1, which shows that, of 59 patients in the nonrandomized cohort, 38 patients had an inframammary fold incision. This was based on patient preference in 27 cases (71 percent of nonrandomized inframammary fold incision cases) and oncologic surgeon bias based on preexisting scars or oncologic reasons in 11 cases (29 percent). The lateral radial incision was deliberately selected by patients in five cases (56 percent for nonrandomized lateral radial incision cases) and by the oncologic surgeon in the remainder. In 32 cases where incision selection was patientdriven and randomization was refused, patients selected the inframammary fold incision over the lateral radial incision in 84 percent of cases, http:// links.lww.com/PRS/C834.] Therefore, data are analyzed as a prospective trial without randomization. Metrics including applanation tonometry, mammometrics, and patient-reported and clinical outcomes are summarized in Table 1 .
31-34
Operative Procedure
Mastectomies were performed through an inframammary fold or lateral radial incision (Fig. 2) by two surgical breast oncologists (J.A.M. and A.E.C.) and reconstructions were performed by two plastic surgeons (T.M.M. and M.M.T.). Postpectoral tissue expanders or silicone breast implants and acellular dermal matrix were used for postmastectomy reconstruction.
Perfusion Imaging
Intraoperative laser angiography using the SPY Elite device (Novadaq Technologies, Inc., Bonita Springs, Fla.) was performed with standardized focal length, orientation, and lighting. Fluorescence intensity, measured using an 8-bit grayscale (pixel intensity, 0 to 255) with baseline intensity subtracted, was used as a marker of perfusion. To standardize image acquisition to baseline values and environmental factors, we report percentage change from preoperative imaging for each region of interest. Total ingress was represented by cumulative fluorescence intensity (area under the curve); time to peak fluorescence intensity was measured in seconds; and the rate of perfusion was measured as the change in fluorescence intensity over time. Mean arterial pressure was recorded immediately before reconstruction. SPY imaging was used as a study tool to measure perfusion, but we did not resect tissue based on its findings. 1 . Schematic of study design. Patients were excluded if they had no reconstruction, autologous flap reconstruction, prior radiation therapy, a body mass index less than 18 or greater than 35 kg/m 2 , breast size less than 100 g or greater than 800 g by mammometric analysis (Vectra XT; Canfield Scientific, Inc., Parsippany, N.J.), or an allergy to indocyanine green. In bilateral cases, a "study breast" was randomly assigned for perfusion analysis. Patients who were lost to follow-up were excluded from analysis. Three patients were excluded because of poorquality perfusion imaging. Seven patients did not have both preoperative and postoperative three-dimensional imaging and were excluded from mammometric analysis. Finally, seven patients did not have preoperative Q score and 12 did not have postoperative Q scores available. NSM, nipple-sparing mastectomy; TE, tissue expander.
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Fluorescence intensity was used to represent measured perfusion (1) before nipple-sparing mastectomy (pre-nipple-sparing mastectomy), (2) following nipple-sparing mastectomy but before reconstruction (post-nipple-sparing mastectomy), and (3) after reconstruction with placement of the implant or tissue expander inflated to its initial fill volume (postreconstruction). As only a single breast could be analyzed at once, in bilateral reconstructions, the imaged breast was assigned randomly. Angiograms were separated by at least 20 minutes to optimize egress of the indocyanine green. Fluorescence was captured for 90 seconds starting immediately after intravenous administration of 12.5 mg of indocyanine green. SpyQ Version 1.2 software (Novadaq, Mississauga, Ontario, Canada) was used for analysis.
Statistical Analysis
A two-sample two-tailed t test, Mann-Whitney U, or Fisher's exact test was performed to ensure homogeneity in demographics, comorbidities, and operative factors between groups. Fluorescence intensity was analyzed for the whole breast and regions of interest at the three described time points using a two-tailed analysis of variance test with Bonferroni correction. Complication rates, mammometric data, and Q scores were analyzed using a two-tailed t test and Fisher's exact test. Backward stepwise elimination was used to generate a linear regression model to predict perfusion based on patient factors. Covariates included smoking status, age, specimen weight, laterality, mean arterial pressure, and incision type. Logistic regression was used to assess the impact of covariates on complications, and again backward stepwise elimination was used to remove nonsignificant variables. Perfusion was treated as an outcome following nipple-sparing mastectomy and as a covariate thereafter to predict clinical complications. Any missing or incomplete data were excluded from analysis. The Pearson correlation coefficient was used to demonstrate noncausal relationships between variables. A value of p < 0.05 indicated significance. Statistical analyses were performed using SAS Version 9.4 (SAS Institute, Inc., Cary, N.C.).
RESULTS
Patient Demographics and Operative Characteristics
Seventy-nine patients constituted the study population, with 55 in the inframammary fold 
Outcome Metric Methodology
Applanation tonometry
Quantifies intramammary compliance of breasts preoperatively and after initial prosthetic reconstruction. Intramammary compliance is the force with which breast implants "push back" against the skin envelope, thereby extrinsically compressing the subcutaneous blood supply*. Performed preoperatively and immediately after placement of implant or tissue expander with initial fill volume. Applanation tonometry correlated with implant size and complications. Mean arterial pressure was used as a partial correlation coefficient and was measured at the beginning of the reconstruction.
Mammometrics
Preoperative photographs were taken with the Vectra camera system, and breast surface area and volume were calculated using the Vectra Analysis Module (Canfield Scientific, Inc., Parsippany, N.J.). Landmarks, including the clavicle, SN, medial and lateral breast folds, IMF, nipple, and areola, were manually placed on the images. The total volume to the interpolating surface (chest wall); the nipple-IMF, SN-nipple, and internipple distances; and base width were calculated and recorded for each patient. Images were taken throughout the postoperative period and final images after revision operations were used for postoperative measurements.
Patient-reported outcomes
Preoperative and postoperative BREAST-Q reconstructive modules used to measure changes in healthrelated quality of life †. Where pertinent, change in BREAST-Q from the preoperative to postoperative state is reported ‡. Clinical outcomes Wound dehiscence, necrosis, infection, seroma, or implant exposure were recorded for 12 weeks postoperatively. Partial nipple necrosis was defined as partial-thickness compromise not requiring operative intervention. Nipple and mastectomy flap loss were characterized by full-thickness loss requiring débridement or excision. Device malposition was documented in any case where there was a pocket modification such as a capsulotomy or capsulorrhaphy at the time of implant exchange or revision of a permanent implant during the study period. group and 24 in the lateral radial incision group. Their descriptive statistics are summarized in Table 2 . There were no differences between groups with respect to demographic variables, operative variables, or perfusion pattern.
Breast Perfusion Pattern
Nipple-areola complex and skin envelope perfusion was characterized by perfusion pattern characterized by the SPY device: V1 by perforators traversing the breast parenchyma; V2 by inflow traversing the superficial subcutaneous tissue; and V3 by a combination of V1 and V2. 20 Breasts were distributed evenly between V1 (n = 27), V2 (n = 25), and V3 (n = 27) patterns (Table 2) . Preoperative perfusion pattern did not significantly impact remaining postreconstruction perfusion pattern to the breast, nipple, inferior, or lateral regions or resulting complication rates (Table 3) .
Breast Perfusion: Surgery, Incision, and Region of Interest
Preoperative maximal perfusion, based on a fluorescence intensity range of 0 to 255, was 149.2 units for the whole breast; 223.4 for the nipple; and 132.1 for the inferior, 188.9 for the medial, and 92.9 for the lateral skin (Fig. 3) . Nipple-sparing mastectomy reduced mastectomy skin flap fluorescence intensity to 62.9 ± 26.1 percent of its original value (Table 4 ) and was not significantly impacted by incision. Nipple fluorescence intensity was most affected by nipple-sparing mastectomy, dropping to 33.0 ± 26.7 percent of preoperative values. Reconstruction reduced whole-breast fluorescence intensity down to 31.9 ± 14.4 Plastic and Reconstructive Surgery • July 2018 percent of its original value, but had less impact on nipple fluorescence intensity, dropping less than 8 percent (25.7 ± 23.1 percent). Fluorescence intensity to the inferior and lateral regions of the breast was more dramatically impacted by reconstruction (Table 4 ). There was significantly less fluorescence intensity to the inferior region after mastectomy and to the lateral and inferior regions in the inframammary fold group after reconstruction (Table 4) . The rate of perfusion (fluorescence intensity grayscale units per second) did not differ significantly between incision types before or after mastectomy or reconstruction. The rate of perfusion to the nipple was most profoundly impacted by nipple-sparing mastectomy (Fig. 3) , dropping 89.2 percent from before to after nipple-sparing mastectomy, significantly more than the 38.1 percent (p < 0.001) drop in fluorescence intensity grayscale units per second to the breast overall (Fig. 3) . The rate of perfusion to the inferior region was also significantly impacted by nipplesparing mastectomy (p = 0.04) relative to the breast overall (Fig. 3) . By contrast, after reconstruction, the overall rate of perfusion to the breast dropped an additional 36.9 percent, but only minimally impacted the nipple (3 percent drop; p < 0.001). The rate of perfusion to the lateral breast dropped an additional 52.2 percent (Fig. 3) , significantly more than the drop in overall breast perfusion (p = 0.04).
Predictors of Perfusion
Covariates with an impact on perfusion are summarized in Table 5 . Smoking (12.5 percent decrease; p = 0.02) and mean arterial pressure (1.5 percent decrease for every 5-mmHg decrease in mean arterial pressure; p = 0.04) below the group mean arterial pressure of 73.4 mmHg significantly impacted fluorescence intensity to the breast. An inframammary fold incision predicted decreased fluorescence intensity in the lateral (17.5 percent decrease; p = 0.001) and inferior regions (15 percent decrease; p = 0.003). Decreased fluorescence intensity to the nipple was predicted by smoking (13 percent decrease; p = 0.03) and larger specimen weight (3.4 percent decrease for every 100-g increase over median; p = 0.02). Reconstructed left breasts had lower fluorescence intensity rates than reconstructed right breasts (p = 0.02).
Complications
Predictors of complications are summarized in Table 6 . No differences in complication rates were found between incision types when adjusting for covariates. When necrosis occurred, average remaining nipple fluorescence intensity was 7.9 percent of preoperative fluorescence intensity after reconstruction but 30.2 percent when there was no postoperative necrosis (p < 0.01). Findings were similar for the inferior skin flap (13.3 percent versus 28.0 percent, respectively; p = 0.01). Remaining fluorescence intensity of less than or equal to 11.8 percent to the nipple was 100 percent sensitive for necrosis, whereas remaining fluorescence intensity of less than or equal to 10.6 percent to the inferior skin flap was 100 percent sensitive for flap necrosis.
Intramammary Compliance by Applanation Tonometry
Change in preoperative and postoperative intramammary compliance was not associated with remaining fluorescence intensity to the breast or nipple or flap necrosis. However, postreconstruction intramammary compliance, as measured by tonometry (Table 2) 
Three-Dimensional Imaging
Preoperatively, the average breast volume, estimated by mammometrics, was 339 ± 167 cc, whereas average breast specimen weight was 371 ± 157 g. (See Table, Supplemental Digital Content 2, which shows perioperative Q scores as a function of incision selection, http://links.lww.com/PRS/ C835.) Breast volume and sternal notch-to-nipple, nipple-to-inframammary fold, and internipple distance did not differ between the inframammary fold and lateral radial groups, although breast base width did (14.9 cm versus 15.9 cm; p = 0.02). The absolute (p = 0.01) and relative (p = 0.01) increase in final postoperative volume was significantly higher in the inframammary fold group based on Plastic and Reconstructive Surgery • July 2018 differences in specimen weight and final implant size. The inframammary fold group had a greater increase in nipple-to-inframammary fold distance relative to the lateral radial group from preoperatively to postoperatively (1.5 cm versus 0.9 cm; p = 0.04), but a smaller change in base width (−0.2 cm versus −0.9 cm; p = 0.03). The inframammary fold group had implants with an overall larger base width and a taller implant height and greater projection (Table 2) .
Patient-Reported Outcomes
Preoperatively (Tables 7 and 8 ), satisfaction with breasts was higher for patients who received an inframammary fold rather than a lateral radial incision (p = 0.05). Preoperative satisfaction with breasts in patients choosing an inframammary fold incision (63.8) versus those assigned randomly (61.2) was not significantly different. Postoperatively, patients with a lateral radial incision reported a significantly greater improvement over their preoperative responses in satisfaction with breasts (16.5 versus 6.4; p = 0.01) and psychosocial well-being (16.8 versus 6.4; p = 0.04).
Implant explantation contributed to a decrease in satisfaction with breasts (−27.4; p < 0.01), satisfaction with outcomes (−18.6; p = 0.05), and psychosocial well-being (38.4; p < 0.01). Explantation and infection decreased sexual well-being scores by 40.7 (p < 0.01) and 12.8 (p = 0.01), respectively. Hematoma and explantation led to decreased physical well-being of the chest, lowering scores 16.0 (p = 0.03) and 11.1 (p = 0.05), respectively. All values were adjusted for preoperative scores when applicable. An increasing number of reconstructive procedures adversely affected satisfaction with breasts, psychosocial well-being, and sexual well-being (Tables 7 and 8 ). 
DISCUSSION
In this study, we demonstrated that incision selection can impact both clinical and patientreported outcomes following nipple-sparing mastectomy with prosthetic breast reconstruction. Preoperative perfusion pattern did not impact postoperative perfusion, as measured by fluorescence intensity, or complications (Table 3 ). Although we hypothesized that an inframammary fold incision would be least disruptive to the blood supply, perfusion to the inferior and lateral skin flaps diminished more after infra mammary fold incisions than after lateral radial incisions (Table 4 ). In addition, the upper pole of the breast can be difficult to access through an inframammary fold incision, particularly in individuals with a long torso, or large breast, thus raising concerns about the adequacy of oncologic resection. 35 We used an inframammary fold incision 11.3 ± 1.9 cm long, adequate for optimizing visualization, 29 and yet we observed hypoperfusion in the inferolateral breast consistent with surgical retraction in several patients with inframammary fold incisions (Fig. 2, below, left) . Overall perfusion to the breast was substantively impacted by placement of a breast prosthesis, with the rate of change in fluorescence intensity dropping an additional 36.9 percent relative to post-nipplesparing mastectomy levels. These data confirm that although nipple-sparing mastectomy compromises blood supply to the breast skin, the decision to proceed with either a tissue expander or immediate implant, and selecting an appropriate volume, can have a measurable impact on skin flap perfusion. Interestingly, the rate of perfusion was significantly slower in left versus right breasts. For a right-handed surgeon, visualization of the superolateral axillary tail and sentinel lymph node of the left breast through either an infra mammary fold or lateral radial incision often affords more limited sight lines compared with the right side. Subjectively, we have noted that this leads to increased pressure of retraction on the left side to optimize visualization, potentially compromising perfusion.
Despite the reduction in perfusion to the inferior and lateral mastectomy skin flaps following inframammary fold incision, complication rates following nipple-sparing mastectomy and reconstruction did not differ between inframammary fold and lateral radial incision groups. Thin mastectomy flaps that disrupt cutaneous perforators coursing 1 cm below the skin surface may have a greater impact on perfusion-related complications than incision selection. 36 This discrepancy may be associated with the fact that tissue viability assumes a binary, viable or not, rather than a linear relationship with perfusion and subsequent complications. 37 Regardless of cause, reduction of mastectomy flap perfusion to 10.6 percent, or nipple perfusion to 11.8 percent, of its original rate was uniformly associated with necrosis. Laserassisted angiography can overpredict hypoperfusion and may have also impacted the correlation between perfusion and complications. 38 Complication rates in our series were consistent with other reports, 24, [39] [40] [41] [42] [43] and were predicted by smoking, operative time, specimen weight, a lower Karnofsky Performance Scale score, and mean arterial pressure. Increases in operative time were noted in breasts of greater surface area and volume. The resection of larger volumes of tissue is both time consuming, but also more challenging, as described several times for nipple-sparing mastectomy. 29, 35, 44 Smoking and an elevated body mass index are widely known to increase complication rates with nipple-sparing mastectomy, and their impact on reconstructive failure should be accounted for. [45] [46] [47] Delaying high-risk cases in patients with larger breasts or a higher body mass index, or in patients who are smokers may minimize risks, as delaying implant-based reconstruction has been shown to independently decrease the risk of complications. [48] [49] [50] [51] The impact of intraoperative mean arterial pressure on complication rates in nipple-sparing mastectomy is a unique finding and underscores the impact of perfusion pressure on mastectomy skin flaps regardless of cutaneous perforator anatomy. Based on this finding, we now counsel anesthesiologists to maintain a mean arterial pressure above 70 mmHg.
Patient satisfaction with breasts, psychosocial well-being, and sexual well-being were all significantly improved 3 months after nipple-sparing mastectomy with implant reconstruction, consistent with some studies, 11, 13 although others have reported less favorable outcomes because of limited recovery of nipple sensibility. 12, 52 Consistent with previous work, physical well-being dropped off after nipple-sparing mastectomy. 12 Despite improvements in aesthetic outcomes, pain, 53 animation deformity, 54 and depression may all adversely impact physical well-being following nipple-sparing mastectomy. 55 Enhanced recovery after surgery protocols to limit pain, 56 prepectoral reconstructions to limit chest wall compromise, 57 and self-efficacy strategies that optimize coping represent important targets for improving physical well-being and overall outcomes. 58 Plastic and Reconstructive Surgery • July 2018
Subtle differences in health-related quality of life were noted in the inframammary fold versus lateral radial incision groups. Preoperatively, satisfaction with breasts was higher in the inframammary fold group versus the lateral radial incision group (p = 0.05). In cases where patients demonstrated preference, 84 percent chose the inframammary fold incision over the lateral radial incision (see Figure, Supplemental Digital Content 1, http://links. lww.com/PRS/C834). Satisfaction with breasts, however, did not significantly differ when patients chose (63.8), or were randomized (61.2) to, the inframammary fold group. Moreover, postoperatively, psychosocial well-being improved significantly more in the lateral radial group than in the inframammary fold group (p = 0.04). Intramammary compliance was significantly increased in the inframammary fold cohort (p = 0.01), a direct result of placing relatively larger breast implants into the soft-tissue pocket as measured by breast surface area (Table 2) .
To adequately remove breast tissue, including the upper pole and sentinel lymph node through a single incision, mean incision length was significantly longer in the inframammary fold group than in the lateral radial group (p < 0.001). A longer scar may have adversely impacted psychosocial well-being, satisfaction with breasts, and physical well-being of the chest. Also, patients with an inframammary fold incision ultimately received a significantly larger breast implant with greater height, projection, and base width than patients with a lateral radial incision despite equivalent breast volume and surface area preoperatively and specimen weight intraoperatively (Table 2) . Predictably, breast volume and nipple-to-inframammary fold distance increased significantly more in the inframammary fold group than in the lateral radial incision group (see Table, Supplemental Digital Content 2, http:// links.lww.com/PRS/C835) because the inframammary fold needed to be dropped a greater distance with larger implants to centralize the nipple-areola complex. Importantly, an increased inframammary fold-to-nipple distance was not associated with nipple-areola malposition in any cases in this series. Absence of nipple-areola malposition in this series may be attributable to our exclusion of patients with vertical radial incisions or autologous reconstructions, which are associated with this deformity. 39 Although inframammary fold incisions appeared to elongate the height of the breast, probably because of a relative increase in implant volume, lateral radial incisions appeared to narrow the width of the breast (see Table, Supplemental Digital Content 2, http://links.lww.com/PRS/C835). Unlike mean implant height and projection, which were significantly higher in patients in the inframammary fold cohort, implant base width did not differ significantly between incision cohorts. We suspect that this difference relates primarily to scar formation and surgical management of the skin edges. Following a lateral radial incision, the lateral skin edges are compromised by surgical retraction, leading to scar formation, potential resection of the incision margin following placement of a tissue expander, and excision of a widened scar at the time of implant exchange. Increased scar contracture and tension on the skin envelope may narrow the base width of implant reconstructions performed through a lateral radial incision more than an inframammary fold incision.
Incision type did not impact the overall number of procedures required to complete prosthetic reconstruction (Table 3) . A single procedure was required in 53.2 percent of patients, whereas 40.5 percent required a second procedure either to exchange a tissue expander for an implant or to revise an immediate implant and perform fat grafting for contour correction (Tables 7 and 8) . 31 Postoperatively, satisfaction with breasts and psychosocial and sexual well-being fell in the small group (3.8 percent) that required a fourth procedure (Tables 7 and 8 ). With this limited number of cases, it is impossible to say whether this decline in patient scores drove patients to have more procedures, or whether a greater number of procedures to manage complications or unacceptable aesthetic outcomes diminished patient-reported outcomes.
This study has several limitations. We measured fluorescence intensity to analyze blood flow, but perfusion is more complex and depends on factors such as vascular tone, patency, temperature, and oxygen saturation. The SPY device lacks direct physiologic correlation and is also subject to physical factors such as camera position and ambient light. Although the two most commonly used incisions were analyzed, surgical oncologists also use other incisions. 23, 44 Oncologic considerations, patient and surgeon preferences, and preexisting anatomy and scars all impact incision choice, potential outcomes, and the generalizability of our results. 29, 32, 33 These considerations precluded our ability to randomize this study and introduced selection bias that limited internal validity. In addition, we may not have waited long enough after placement of the permanent breast implant to sample patient-reported outcomes. However, whether compared to preoperative values or unadjusted, our BREAST-Q scores at 3 months compared favorably with other reports that included longer follow-up.
CONCLUSIONS
Incision selection may impact skin perfusion, mammometrics, and patient-reported outcomes, but not complication rates, following nipplesparing mastectomy with breast reconstruction. Our findings provide detailed information on the impact of incision location in nipple-sparing mastectomy that can help guide clinical decision-making for breast cancer patients. Although immediate implant breast reconstruction has the obvious advantage of limiting the number of reconstructive procedures, our perfusion data clearly show that not only nipple-sparing mastectomy but reconstruction itself increases tension on the skin flaps, mandating careful attention to alterations in perfusion and implant volume selection. During preoperative consultation, most patients in our study preferred the inframammary fold incision, and this remains the favored option in our practice for implant-based post-nipple-sparing mastectomy breast reconstruction. Our patient-reported outcome and perfusion data, however, suggest that the lateral radial incision can also produce favorable results. We favor the lateral radial incision for post-nipple-sparing mastectomy microvascular breast reconstruction based on improved access to the internal mammary arteries. 
